In a prospective study we compared the diagnostic accuracy of endoscopic fine needle aspiration cytology with that of brush cytology and forceps biopsy in relation to gross tumour pattern and site in 265 confirmed consecutive cases of malignancy of the oesophagus, stomach, colon, and rectum. Aspiration cytology gave the highest diagnostic accuracy (94%), which was significantly better than that of brush cytology (84.9%) and biopsy (87.2%) (p<0.005). The purpose of this prospective study was to compare the diagnostic accuracy of endoscopic fine needle aspiration cytology, brush cytology, and forceps biopsy with the macroscopic appearances and site of the tumour in a large series of 318 patients who were suspected of having malignant lesions of the oesophagus, stomach, colon, and rectum at routine endoscopy.
Fibreoptic endoscopy has revolutionised the diagnosis of gastrointestinal disease. Currently, direct vision endoscopic brush cytology and forceps biopsy are the two standard techniques used to establish the preoperative diagnosis in gastrointestinal malignancies.`' When used in combination these techniques give false negative results in up to 5% of the lesions'`and this percentage further increases in infiltrative or stenotic lesions,"' malignancies with necrotic surfaces,3 and submucosal tumours such as lymphomas and sarcomas.7`9 Therefore, a new sampling technique is always justified if, as well as being safe, it increases the diagnostic yield.
Fine needle aspiration cytology is well recognised as a simple and reliable method for the definitive diagnosis of tumours detected by palpation or imaging techniques. With the availability of the flexible sclerotherapy injector, aspiration cytology samples can also be obtained from gastrointestinal lesions visualised endoscopically. Recently, in two small series of patients endoscopic fine needle aspiration has been reported to be useful in diagnosing gastrointestinal malignancies."'
The purpose of this prospective study was to compare the diagnostic accuracy of endoscopic fine needle aspiration cytology, brush cytology, and forceps biopsy with the macroscopic appearances and site of the tumour in a large series of 318 patients who were suspected of having malignant lesions of the oesophagus, stomach, colon, and rectum at routine endoscopy.
Methods
Endoscopic forceps biopsy specimens and cytological specimens were obtained from 318 consecutive lesions suspected of being malignant at routine endoscopic examination: oesophageal 110; gastro-oesophageal region 39; gastric 101; colorectal 68. The samples were obtained using forward viewing endoscopes (GIF-Q, GIF-Q10, CF-MB3R, and PCF-10; Olympus Optical, Japan) in the following sequence: needle aspiration, brush cytology, and forceps biopsy (¢six pieces). Biopsy specimens were taken using forceps with a central spike and fenestrated cups with a diameter of 2 mm. The specimens were fixed in 10% formalin and stained with haematoxylin and eosin. Additional stains were used as warranted. Cytology brushings were obtained with a non-disposable nylon sheathed brush and smeared on to slides. The slides were immediately fixed in 95% ethyl alcohol and then stained by the Papanicolaou method.
Fine needle aspirates were obtained using a 200 cm flexible sclerotherapy injector (Microvasive) with a 0 4 cm 23 gauge retractable needle at its distal end. A 20 ml disposable syringe was attached to the hub ofthe injector. After visualising the lesion to be investigated the injector was introduced through the biopsy channel of the endoscope and advanced to the surface of the target lesion. The needle was then pushed out beyond the protective sheath and introduced into the target lesion. Aspiration was performed by the needle moving back and forth under continuous negative pressure created by applying adequate and gentle suction with the syringe. The suction was gently released and the needle was withdrawn from the lesion. The procedure was repeated at another site. The needle was then retracted into the protective sheath before its removal from the forceps channel. The syringe was detached from the injector, filled with air, For patients undergoing more than one endoscopic evaluation only the results of the first examination were considered for data analysis. Biopsy material and cytology specimens were examined in two independent laboratories by different investigators without knowledge of the clinical history or endoscopic findings. Cytology specimens were interpreted as either positive or negative for malignancy using standard criteria. Biopsy and cytology specimens which were interpreted as suspicious were not included as positively diagnostic as this would have required reexamination. This policy was adopted to obtain an accurate diagnostic yield of the results and an assessment of the reported difficulty in distinguishing between benign atypia and malignancy."`Biopsy and cytology specimens from each case were reviewed independently blind to avoid observer bias. The final diagnosis of malignancy was established by pathological examination of surgically resected specimens (n= 172) or concurrent forceps biopsy specimens with available clinical data and follow up compatible with malignancy (n=93). The final diagnosis of benign disease was made on the following criteria: (a) both cytology and biopsy specimens were negative for malignancy; (b) confirmation of the healing of the lesion at repeat endoscopy; (c) the patient was disease free for at least one year from the initial diagnosis of the lesion.
On the basis of endoscopic appearances the lesions were classified as follows: (i) polypoid malignancy, which showed prominent lobulated intraluminal growth in the form of polypoid excrescences or irregular nodules with superficial erosion but no large ulceration; (ii) ulcerative malignancy, which showed two patterns: one with prominent intraluminal growth with deep ulceration and the other like an ulcer with radiating folds; (iii) 95 .2%, which agrees with the results of others.3`The false negative results with both techniques were significantly higher for submucosal, ulceronecrotic, and infiltrative tumours, which has also been found by others.1 3 7-9 The diagnostic superiority of endoscopic fine needle aspiration cytology was related mainly to the macroscopic appearance of the malignancies. The diagnostic accuracy of aspiration cytology was significantly higher than that of biopsy or brush cytology in submucosal, infiltrative, and ulceronecrotic malignancies. The higher yield of needle aspiration in these lesions was due to its ability to allow adequate cytological sampling from the deeper layers. Although the numbers with submucosal and ulceronecrotic malignancies were small in our series, consistently gratifying results were obtained with aspiration cytology for such lesions. Biopsy and brush cytology are known to have a low yield for such malignancies.37~We found transproctoscopic fine needle aspiration cytology a simple and reliable technique for the definitive diagnosis of metastatic deposits in the pouch of Douglas. Furthermore, during the study three benign submucosal lesions -oesophageal, tuberculosis, and leiomyoma of the stomach -were correctly identified by endoscopic fine needle aspiration, which further attests to the diagnostic superiority of this technique for submucosal lesions. Several techniques, including lift and cut, well biopsy, and giant biopsy forceps techniques, have been used in an attempt to increase the diagnostic yield of submucosal lesions but with limited success and attendant complications.'314 The results of aspiration cytology were not significantly influenced by the site of the malignancy. The false negative rates were significantly lower when aspiration cytology was combined with biopsy (1-5%) compared with a combination of brush cytology and biopsy (9 1%).
The negative yield with aspiration cytology was largely due to needle puncture into the nonrepresentative area. The number offalse negative results would possibly decrease by making three to four passes at different sites into the target lesion without removing needle aspiration equipment from the scope channel between aspirations as required for forceps or brush procedures since the fine needle catheter acts as a reservoir during sampling.
We conclude that endoscopic fine needle aspiration cytology is a simple, rapid, safe, and highly accurate method for the diagnosis of endoscopically visualised malignancies and is of particular value in submucosal, ulceronecrotic, and infiltrative malignancies. It. should be routinely combined with conventional techniques in an attempt to increase the yield for the diagnosis of gut malignancies. 
